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Abstract 
Most children acquire language without difficulty, progressing rapidly from single-word 
utterances (e.g., nose; sleep), to simple child-like sentences (e.g., nose go there; baby sleep), and 
then to longer, multi-word sentences marked for tense and agreement (e.g., the nose goes in 
there; the baby is sleeping).  Existing parent report tools provide a valid means of assessing 
children’s vocabulary development and the emergence of more grammatically-complex forms 
(Fenson et al., 2007). However, current measures used to assess the onset of first sentences focus 
primarily on the average utterance length. For this study, we developed a parent report tool to 
measure children’s sentence diversity, or the ability to combine different sentence subjects and 
verbs. Sentence diversity is hypothesized to be a more sensitive indicator of progress in early 
grammatical development and to be a precursor to the subsequent development of tense and 
agreement (Hadley & Rispoli, 2010; Villa, 2010).   
The purpose of this project was to develop a parent report tool, the Sentence Diversity 
Checklist (SDC), to measure children’s early sentence diversity, and to evaluate its validity. 
Parents of 10 toddlers completed the SDC. Toddlers were between the ages of 21 and 27 months 
and were producing 100 to 400 words. The toddlers participated in a 1-hr free play session to 
obtain sentence measures from spontaneous language samples. Although the correlation between 
the total numbers of unique subject verb combinations (USVs) reported on SDCs and produced 
in language samples was not significant, a moderately strong correlation was observed for the 
number of USVs with first person singular subjects between the two measures. In addition, 
patterns of sentence subject expansion were similar to those reported by Villa (2010). The 
discussion will address possible revisions to the SDC and the value of using parent report as part 
of the assessment process. 
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Introduction 
The development of language is an intricate process that most children master without 
difficulty.  Children begin by producing single word utterances and eventually graduate to the 
diverse, well-formed multi-word sentences characteristic of adult speakers.  As their 
understanding of language and its structure grows, children begin to produce sentences with a 
greater variety of verbs and grammatical subjects (Hadley & Rispoli, 2010; Villa, 2010).  To 
date, we have extensive information regarding normal vocabulary acquisition, which initiates the 
process of language production around most children’s first birthdays.  Much is also known 
about the emergence of tense and agreement morphemes, which begin to appear shortly after 
children’s second birthdays (Radford, 1990).  However, less is known about English-speaking 
children’s ability to produce a diverse number of child-like telegraphic sentences, a vital 
developmental accomplishment which must be firmly in-place to support their subsequent 
acquisition of tense and agreement.   
Although it has been proposed that the production of different types of sentences is a 
crucial prerequisite to the mastery of tense and agreement, very little is known about how 
children’s sentence diversity changes over time.  Fortunately, recent research has yielded a 
robust pattern of sentence development in typically developing children.  According to Villa 
(2010), children’s ability to combine a variety of sentence subjects with a variety of verbs 
increases between 21 and 27 months of age.  In Villa (2010), language sample analyses were 
used to characterize children’s sentence diversity based on the variety of verbs and sentence 
subjects produced.  Villa called these diverse sentences unique subject-verb combinations 
(USVs), defined as utterances with either an original explicit subject or original verb.  The 
current project focused on whether parent report could also be used to characterize 
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developmental change in children’s sentence diversity during this early period of grammatical 
development.   
Parent report is a promising and efficient tool used in both research and clinical practice. 
Parent report is a tool which uses the abundant knowledge of the parent to provide information 
regarding young children’s development. One specific parent report tool, the MacArthur-Bates 
Communicative Development Inventories (CDI; Fenson et al., 2007), has been shown to be a 
valid indicator of child language in communication, vocabulary, and grammatical complexity.  
However, it uses length as its only metric of sentence development. Characterizing sentences by 
length alone may be insufficient for characterizing the status of a child’s productive grammar 
during the earliest stages, creating a gap in the tool.  Sentences produced by the child, a precursor 
to the acquisition of tense and agreement, are not evaluated for their diversity of verbs and 
subject types.  Therefore, if the quick, cost-effective nature of parent report could be combined 
with the characterization of sentence development reported by Villa, a more theoretically 
relevant measure of early sentence development could be obtained.   
This literature review is organized as follows.  First, information regarding what is 
known about sentence development in children is discussed.  Second, parent report is reviewed, 
including its strengths and limitations.  The third section provides a discussion of promising 
measurement tools to better assess sentence diversity and how they may be used as an alternative 
to MLU and M3L in a parent report format.  
Literature Review 
Child Sentence Development 
 Although research has been aimed at discovering the development of vocabulary 
acquisition and the mastery of tense and agreement markers, few studies have addressed the 
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diversity of children’s sentences as they change over time.  Instead, the focus has been on what 
comes before and after sentences, respectively vocabulary and tense.  To call attention to this 
oversight, Hadley (2006) described grammatical development as a step-by-step process, with one 
grammatical accomplishment serving as the foundation for the next.  She addressed the 
importance of verbs as the foundation for sentences and sentences as the foundation for the 
emergence and mastery of tense and agreement. Hadley (2006) explained that between 18 and 24 
months, children demonstrate increases in their abilities to produce novel word combinations, 
with the large majority of children producing verbs at 24 months and sentences before or around 
27 months. Initially, child-like telegraphic sentences prevail, but over time children’s sentences 
gradually become more adult-like with the emergence and mastery of tense and agreement 
marking.  Based on this process, the production of diverse sentences must be accomplished 
before advancing to the next rung of the syntactic ladder, the mastery of tense and agreement. 
Hadley argued for the importance of assessing the verb lexicon and sentence diversity as 
predictors of the acquisition of tense and agreement. Additionally, by evaluating the subjects and 
verbs of children’s earliest sentences, it could be possible to predict future tense and agreement 
outcomes. 
In a study of toddlers with specific expressive language impairments, Olswang, Long, 
and Fletcher (1997) established a connection between children’s verb vocabulary and the onset 
of word combinations. They examined the size of the lexicon and the grammatical properties of 
the lexical verbs, specifically the transitivity classes of the verbs.  For example, transitive verbs 
require a direct object, with the object receiving the action, (i.e., Mommy throws the ball) while 
intransitive verbs do not (i.e., Mommy sits).  Ditransitive verbs can be used both with and without 
a direct object (i.e., Mommy eats or Mommy eats cake).  Olswang et al. (1997) collected three 30-
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min language samples of 21 children between the ages of 31 and 36 months. Children 
participated in language therapy with a speech-language pathologist to explore the relationship 
between early verb use and the amount of change in mean length of utterance (MLU). Olswang 
et al. (1997) observed a strong relationship between an increase in verb lexicon size and an 
increase in MLU.  When the composition of the participants’ verb lexicons were analyzed, 
transitive verbs did not appear to be related to change in MLU; however, intransitive and 
ditransitive verbs were related to increasing MLU. This may indicate that children produce one-
word or shorter combinations with transitive verbs and multi-word or longer word combinations 
with intransitive verbs.  Overall, Olswang et al. revealed that children who exhibited greater 
success in producing word combinations also had a greater quantity and variety of verbs in their 
lexicon.  These findings indicate that both verb lexicon size, in general, and the increased use of 
intransitive and ditransitive verbs, in particular, predicted upcoming change in MLU.  Although 
Olswang et al. did not use a measure of “sentences” in their study, their findings underscore the 
importance of the verb lexicon in predicting imminent changes in the period of early 
grammatical development.  
In a similar study, Brinkmeier (2002) examined the relationship between the verb lexicon 
and children’s sentences for nine children at-risk for specific language impairment. Children 
were selected from a database at two data points three months apart. Data points were selected to 
capture the transition to word combinations. Verbs from each participant’s CDI verb vocabulary 
and language sample were coded for transitive, instransitive, and ditransitive properties. To 
determine if verb lexicon size and composition influenced children’s sentence development, 
Brinkmeier used a specific measure of sentences, the number of unique syntactic types (UST; 
Hadley, 1999) with subject-verb combinations to characterize children’s sentences by diversity 
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instead of simply length (p. 263).  Brinkmeier (2002) replicated the findings of Olswang et al. 
(1997), indicating that the use of intransitive verbs may be particularly important for 
grammatical development. 
Most recently, Villa (2010) characterized developmental change in children’s diversity of 
sentences between 21 and 27 months of age by extending the methodologies of Hadley (1999) 
and Brinkmeier (2002). Analyses of 20 typically developing children from an archival database 
were conducted to characterize sentence development by focusing on sentence subjects.  
Spontaneous, complete and intelligible declarative sentences that contained an explicit subject 
and lexical verb were identified.  Unique syntactic types with subject-verb combinations (UST-
SVs) were counted if they included sufficiently different combinations of grammatical subjects 
and verbs. Repeated combinations were not included.  UST-S3Vs consisted of unique syntactic 
types with third person singular or plural lexical subjects, including both nouns and pronouns. 
Productivity of a grammatical subject type was operationally defined as the production of two or 
more UST-SVs with a grammatical subject type.  In other words, a subject type was productive if 
the same subject was used with more than one verb (e.g., I want; I play) or if two different 
subjects of a given type were used with the same or different verbs (e.g., dog sit; he sit). 
Grammatical subject types included: first person singular, third person singular, third person 
plural, etc. based on the grammatical features of person and number. Subject type productivity 
was determined when children produced two or more UST-SVs with a specific grammatical 
subject type. Villa (2010) found that the quantity of UST-SVs increased with age for the majority 
of participants.  Participants produced an average of 2.68 UST-SVs at 21 months, an average of 
8.15 UST-SVs at 24 months, and an average of 23.95 UST-SVs at 27 months. She also found a 
developmental sequence in the appearance of productive subject types.  First person subjects 
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emerged first for 60% of participants at 21 months, and third person singular subjects types 
either appeared concurrently with or after first person subjects.  Second person, third person 
plural, and first person plural subjects appeared later.  This information suggests that children 
follow a pattern of sentence subject expansion as the diversity of their sentences increase. This 
finding indicates that the assessment of children’s sentence development should capture diversity 
across grammatical subjects as well as diversity across lexical verb types. 
Parent Report Validity  
Parent report is an established method that can be used to evaluate the development of 
language in young children using the abundant knowledge of parents and caregivers.  According 
to Dale (1996), parent report provides a more reliable evaluation of child language use in 
comparison to the two other language assessment techniques, structured testing and language 
sampling.  Structured testing requires the cooperation of the child for an extended period of time 
whereas language sampling tends to represent high frequency words instead of overall linguistic 
knowledge of a child.  Parent report, on the other hand, is based on a parent or caregiver’s entire 
experience with a child, resulting in a report of the full range of language in all daily routines and 
interactions with a wide array of individuals.   
 Dale (1996) explains that the accuracy of parent report relies on three conditions: (1) 
when the assessment is limited to current behaviors, (2) when the assessment is focused on 
emergent behaviors, and (3) when a primarily recognition format is used.  If these conditions are 
properly in place, fewer demands are placed on the memory of the parent or caregiver when 
reporting. The parent report tool of interest for this study, the MacArthur-Bates Communicative 
Development Inventories (CDI), specifically the Words and Sentences inventory (CDI:WS) for 
children ages 16 to 30 months, is widely used for both research and clinical purposes.  The 
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CDI:WS contains a 680-item vocabulary checklist organized into 22 semantic categories to 
measure vocabulary production, a 37-item listed of forced-choice pairs to measure grammatical 
complexity, and a section requesting the child’s three longest sentences to measure sentence 
development (Dale, 1991; Fenson et al. 2007).  The CDI inventories were normed on over 1,800 
children and shown to be valid when compared to other parent report formats and direct 
measures such as observed vocabulary in language samples and the Expressive One-Word 
Picture Vocabulary Test (EOWPVT). 
 The validity of parent report has been the focus of numerous studies to ensure that it is a 
valid measure to apply in research and clinical practice.  Dale, Bates, Reznick, and Morriset 
(1989) completed a study to determine the validity of parent report, more specifically a 
vocabulary checklist of the Early Language Inventory, for children at the age of 20 months.  The 
Early Language Inventory includes 644 words organized into 19 semantic categories.  Dale et al. 
(1989) used 20 month-old children from three research projects for a total of 226 children 
representing a wide range of SES, maternal education, and pre- and full-term children, among 
other factors.  The study showed consistent correlations in nearly all groups between the Early 
Language Inventory and other reputable measures, specifically the Bayley Scales of Infant 
Development, consisting of the Mental Development Index (MDI) and three subscores for 
receptive language, expressive language, and total language. The results of this study not only 
demonstrated the validity of parent report as a tool to study language development in children, 
but it also demonstrated its usefulness in assessing children from a wide range of backgrounds 
and social classes. 
  Dale (1991) focused on validating the CDI:WS using 24 children at the age of 24 months 
and their parents.  The CDI was completed to determine how well it correlated with other 
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language tests including the Sequenced Inventory of Communicative Development: Receptive 
(SICD:R), EOWPVT, Memory for Sentences Subtest of the Stanford-Binet Intelligence Scale: 
Fourth Edition, and analyses on a language sample of a 20-min play session.  Language sample 
analyses included mean length of utterance (MLU), the Index of Productive Syntax (IPSyn), 
type-token ratio, total number of different words (NDW) in 100 fully intelligible utterances, and 
a measure of pronominal style. Dale (1991) also found that the vocabulary sections of the MCDI 
were highly correlated with the EOWPVT, Memory for Sentences test, and NDW.   The 
complexity section of the CDI correlated with MLU and IPSyn.  Both measures of syntax on the 
CDI also showed high validity comparable to the correlation for vocabulary.  Child vocabulary 
was shown to be better predicted by the CDI vocabulary section while a child’s MLU was better 
predicted by the CDI syntax measurements.  These findings demonstrate validity for the MCDI: 
WS within its intended age range. Dale (1991) also demonstrated the inherent advantages of 
parent report measures including more representative information, cost-effectiveness, assistance 
with determining further assessment measures and goals, and better monitoring of change. 
 Another study which validated the CDI was completed by Thal, O’Hanlon, Clemmons, 
and Fralin.  Thal et al. (1999) examined the validity of parent report when used with children 
with language impairment who were older than the normative group but fell within the language 
levels of the tool.  In the study, 20 children classified as specifically language impaired and 
within the age range of 39 to 49 months participated with their parents.  The CDI:WS was 
administered to parents and results were compared to a spontaneous language sample, results on 
the EOWPT and Memory for Sentences Subtest of the Stanford-Binet Intelligence Scale.  Results 
of these comparisons indicated that the CDI:WS was strongly correlated with both the EOWPVT 
and the number of different words produced in the language sample.  Results from the CDI:WS 
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grammatical complexity score and M3L section indicated moderate correlations with MLU and 
IPSyn.  These correlations indicate that the vocabulary and grammar sections of the CDI:WS are 
valid for assessing older children with language delays. 
Parent Report Limitations  
Although parent report, specifically the CDI:WS, has been shown to be a valid 
assessment of  language acquisition, some limitations exist in its ability to assess sentence 
diversity.  As previously discussed in Villa (2010), sentence diversity is an important foundation 
for learning the complex morphosyntactic rules for tense and agreement marking in English.  
The MCDI:WS assesses sentence development in Section D of Part II: Sentences and Grammar 
by asking parents to “write examples of the three longest sentences that the parent has heard the 
child say in the recent past” (Fenson et al., 2007, p. 11).  When the parent or caregiver provides 
these three sentences, they are forced to rely on recollection instead of recognition.  As 
previously mentioned, Dale (1996) included using a recognition format in parent report measures 
as one of three conditions which leads to accuracy in parent report and places less demand on the 
memory of the parent.  Unfortunately, the current format for evaluating sentence development 
contradicts this suggestion, making this section of the MCDI:WS inherently less effective.  It also 
focuses parents on utterance length rather than sentence structure. 
In the Scarborough, Rescorla, Tager-Flusberg, Fowler, and Sudhalter (1991) study, the 
concerns for MLU were raised in order to determine whether the supposed strength of MLU 
weakened as sentence length increased and whether or not MLU consistently overestimates or 
underestimates syntactic abilities, especially in children exhibiting language delays.  Two parts 
of the study were completed and included a transcript from a recorded play session which was 
scored for MLU and IPSyn.  The first part of the study, which featured 30 normal preschoolers 
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ranging in age from 24 to 48 months, showed significant correlation between MLU and IPSyn.  
The second portion of the study included two groups of preschoolers with early language delays 
studied at the ages of 36, 42, and 48 months of age.  Prediction errors were found to exist 
between MLU and IPSyn scores when MLU exceeded 3.0, signifying MLU’s overestimation of 
syntactic ability by focusing solely on length.  Similar patterns were also seen in other 
populations including children with Fragile X syndrome, Down syndrome, and autism.  The 
authors concluded that MLU is found to especially overestimate syntactic complexity of children 
with disorders affecting language.  These findings show that MLU has low sensitivity in 
characterizing individual differences, thus missing out on the critical task of identifying children 
with or at-risk for  language delays. 
Yet another limitation of the sentence development portion of the CDI:WS comes from 
the measure, M3L, that is used to characterize the three sentences provided by parents or 
caregivers.  M3L is calculated by taking the MLU of each sentence, adding the values together, 
and dividing by three to reach an “average” MLU (Fenson et al., 2007).  The reason MLU and 
M3L are so problematic is because they are coarse measurements based entirely on the length of 
each sentence and not the structural parts of a sentence.  However, MLU is used widely to 
describe early syntactic accomplishments despite questions of its reliability and validity 
(Scarborough et al., 1991).   For typically developing children, especially those in the early 
stages of syntactic development, MLU can be sufficient in demonstrating general progress in 
language development, but may not be sufficiently sensitive to changes in sentence diversity in 
the earliest period of grammatical development. Evaluating sentence diversity instead of MLU 
captures more individual variation and pays attention to the grammatical forms which make up a 
child’s sentences. 
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 According to Hadley (1999), MLU can also be inflated by the use of nonsyntactic 
elements.  Instead of focusing on the structure of children’s sentences, MLU counts morphemes 
in potentially rote formulas like the use of novel subject, verb, or object combinations.  Also, 
both MLU and M3L can falsely represent development by counting multiple productions of the 
same word combinations (e.g. I want       , That’s a       ).  Thus, Hadley (1999) recommended an 
approach that focused on the diversity of syntactic combinations.  
Advancements 
Although it is fair to say that parent report lacks a measurement tool to effectively 
characterize change and diversity in children’s early sentences, advancements have been made to 
better assess sentence diversity through language sampling.  As previously discussed, Hadley 
(1999) developed UST as an alternative, rate-based measure of early grammatical development.  
Instead of assessing sentences on their length like MLU and M3L, unique syntactic types 
characterize novel combinations or the diversity of grammatical constructions. The original 
measure of USTs eliminated words that attached to the periphery of sentences (e.g. addressees, 
interjections, affirmation markers), preventing the inflation of length-based measures of 
grammatical development. Repeated productions of the same word combinations are also 
eliminated. Overall, the measure of UST was designed to better evaluate the syntactic growth of 
both children developing typically and atypically by focusing on the syntactic structures of 
interest instead of length to capture difference between children more precisely.  
To validate the measure of UST, Hadley (1999) selected 20 children from an archival 
database of children with developmental language disorders between the ages of 19 and 31 
months.  A total of 100 spontaneous utterances from language transcripts of caregiver-child 
interaction were analyzed.  Measures of IPSyn, MLU, and UST were computed.  Unique 
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syntactic types were also measured in a second way to reflect production rates.  This measure 
was based on a 12-min excerpt of parent-child interaction. Analyses showed reliability and 
predictive validity of the UST measure, as well as its ability to measure syntactic abilities of 
children when compared to MLU and IPSyn.  These results indicated that the UST measure of 
grammatical diversity adequately assessed grammatical development and change over time. 
It seemed feasible to adapt the UST approach to a parent report format. By identifying 
novel combinations of subjects and verbs, it may be possible to better characterize the productive 
power of a child’s developing grammar. Concentrating on sentence diversity is theoretically 
better than focusing on length because sentence diversity is a necessary accomplishment to build 
the foundational framework for learning the complexities of tense and agreement.  Thus, the 
purpose of this project is to develop a parent report tool, the Sentence Diversity Checklist (SDC; 
2010), to measure children’s early sentence diversity and to evaluate its validity.  The following 
research questions will be addressed: 
1. What observable changes occur in sentence diversity as a function of developmental level 
based on language sample analyses? 
2. What observable changes occur in sentence diversity as a function of developmental level 
based on parent report? 
3. Is there a relationship between measures of sentence diversity on language samples and 
the Sentence Diversity Checklist?  
Methods 
Database 
 Data for the current study were obtained from an existing longitudinal database (Rispoli 
& Hadley, 2008).  The overarching purpose of the longitudinal study is to document the growth 
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of tense and agreement between 21 and 36 months of age and the contribution of parent input to 
that growth. The child and primary caregiver visited the laboratory a total of seven times at ages 
21, 24, 27, 30, and 33 months and twice at 36 months. Each session was audio and video 
recorded. To date, a total of 58 families have contributed to the database.  
Participants were recruited from the campus community and surrounding rural 
communities in Champaign, Vermillion, and Macon counties in Illinois through newspapers, 
campus listservs, and flyers distributed to day cares centers and community facilities for the 15 
month longitudinal study.  Interested parents contacted the researchers, and researchers 
conducted a phone interview to determine if the child was developing typically. Parents were 
questioned on general health of the child, pre-maturity or trauma at birth, prolonged 
hospitalization, otitis media, developmental milestones, talkativeness and intelligibility. Children 
reported to have frank neurological or sensory impairments, repeated bouts of otitis media (i.e., 6 
or more infections), the insertion of pressure equalization tubes, or delayed onset of walking or 
talking (i.e. after 15 months) were not invited to participate. All children selected for the study 
were from English-only speaking homes. For their participation, participating families were 
compensated $20.00 for each of the seven measurement point visits. Children also received toys 
as incentives (i.e., teddy bear in Illinois shirt, wind-up toy) for the 24 and 36 month measurement 
points.   
Information was gathered regarding the children’s general developmental abilities at 21 
and 24 months of age using the Ages and Stages Questionnaire (ASQ, Bricker & Squires, 1999). 
Of the 58 potential toddler participants, 29 passed the screening domains at 21 months and 24 
months of age (i.e. communication, gross motor, fine motor, personal-social, and problem-
solving), and 38 passed the communication screening at both ages. Information on the children’s 
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expressive vocabulary was obtained using the MacArthur Communicative Development 
Inventories (CDI, Fenson et al., 2007). The majority of children fell between the 15
th
 and 85
th
 
percentiles, with 2 children falling below the 15
th
 percentile, 18 in the low average range, 13 in 
the high average range, and 5 above the 85
th
 percentile. 
Audio and video recordings of two 30-min language samples at each measurement point 
from ages 21 to 36 months were available in the database. Children were recorded with a 
primary caregiver for the first 30-min sample and instructed to “play as they would at home” 
with age-appropriate toys.  For the second 30-min sample, an examiner joined the child and 
parent and led the child through various semi-structured play scenarios designed to elicit the 
tense and agreement morphemes of interest.  These scenarios included puzzles, games, 
constructing Mr. Potato Head, a care-giving scenario with dolls, or play with wind-up toys. 
Examiners included two graduate research assistants and the primary investigator.  One examiner 
participated in each child’s second 30-min play sample. 
Participants 
 For the current study, ten children were selected to participate from the database. 
Eligible children were producing between 150 and 400 words, as reported by caregivers on the 
MacArthur-Bates Communicative Development Inventories (CDI, Fenson et al., 2007). Five 
children were 21 months of age, three children were 24 months of age, and two children were 27 
months of age. Selected children passed the communication portion of the Ages and Stages 
Questionnaire (ASQ, Bricker & Squires, 1999) at 21 and 24 months of age. Of the ten children, 
nine were white and one was African American. A parent of each selected child completed and 
returned a Sentence Diversity Checklist. All parents completing Sentence Diversity Checklists 
SENTENCE DIVERSITY CHECKLIST       17                                                                                                                    
 
had finished high school (n = 10) and obtained a bachelor’s degree (n = 5) or an advanced degree 
(n = 5). 
Procedure  
Development of the Sentence Diversity Checklist (SDC). Twelve verbs were selected to 
emphasize variety, representing state verbs, action verbs, and verbs that can be used as both 
states and actions, as well as transitive verbs, intransitive verbs, and ditransitive verbs. The 
twelve verbs were selected first based on their frequency in child-directed caregiver speech from 
CHILDES Parental Corpus, ranging in frequencies from 601 to 15, 568 uses (Li & Shirai, 2000; 
MacWhinney, 2000).  The verbs were also selected based on the percentage of use in children’s 
speech, as reported by the parents on the MacArthur-Bates Communicative Inventories Lexical 
Norms for English and Spanish Vocabulary database at the age of 27 months (Dale & Fenson, 
1996). The percentages of verbs selected ranged from 93.8% to 42% to reflect various stages of 
verb vocabulary acquisition. 
 Each of the twelve verbs was used with six sentence subjects for a total of 72 items on the 
SDC, a manageable number for parents to complete while still providing an adequate range of 
possible points.  Each sentence contains an explicit subject and verb, meeting our operational 
definition of a sentence.  Items were created based on real child productions from the Rispoli, 
Hadley, and Holt (2008, 2009) archive. Sentences were limited to two to four words in length to 
approximate the typical length of sentences for children in the early period of sentence 
development. For each set of six sentences, there is one first person subject (i.e., I/me), one 
second person subject (i.e., you), two third person singular lexical subjects (e.g., daddy, mommy, 
baby, Pooh), one third person singular pronominal subject (i.e., it, he/him, she/her), and one third 
person plural subject (e.g., blocks, bears, they) or first person plural subject (i.e., we). This 
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variety of sentence subjects was selected based on the findings of Villa et al. (2010), in which 
sentence subject types emerged in a specific pattern in children’s sentences. Children initially 
produced sentences with first person singular subjects, followed by third person singular 
subjects, and eventually producing sentences with third person plural and first person plural 
subjects. An additional line per verb was provided so parents could include real examples of 
ways their child produced the target verbs in sentences.  
 Participants selected to complete the SDC were reported by parents to be producing 
between 100 and 400 words on the MacArthur-Bates Communicative Development Inventories 
(CDI, Fenson et al., 2007). All participants were involved in the parent study and SDCs were 
distributed at the end of the parent study’s session.  The investigator or research assistant 
provided the parent with the SDC, a participant letter which stated that their participation was 
voluntary, and a self-addressed, stamped envelope to return the SDC if they chose to do so. Any 
family who chose to complete and return the SDC was considered to have provided consent. 
Language Samples. The language samples in the existing database corresponding to the 
administration of the SDC were also used to determine children’s spontaneous production of 
different sentences during conversational interaction with the parent and examiner. Each 30-min 
sample was transcribed in its entirety using the standard conventions for the Systematic Analysis 
of Language Transcripts (SALT; Miller & Iglesias, 2010).  Transcription was completed in two 
passes. First, project investigators or trained graduate and undergraduate research assistants 
transcribed child utterances for the entire 30-min parent sample and 30-min examiner sample. 
Next, all adult utterances from both the 30-min parent sample and 30-min examiner sample were 
transcribed.  Transcribers listened to each child utterance a maximum of three times to maintain 
conservative measures of the child’s language abilities. Project investigators, graduate or 
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undergraduate research assistants, or trained laboratory volunteers used the DVD recordings of 
both parent and examiner sessions to add contextual notes to the transcripts for increased clarity 
and accuracy.  
A third transcriber, one who had not completed adult or child transcription for the 
language sample, completed consensus by re-listening to all utterances for accuracy. This 
consensus transcriber was allowed to add content words, delete morphemes, or change utterances 
to unintelligible if unconfirmed.  In instances where the consensus transcriber heard an 
additional, untranscribed word or morpheme, an additional laboratory transcriber was called in as 
a third party listener to confirm the decision.  Consensus transcription procedures served as the 
transcription reliability procedures for the current study.   
After transcription procedures were completed, the 60-min language samples were coded 
following the procedures of Villa (2010). Only spontaneous, complete, and intelligible sentences 
produced by the child were coded.  Thus, utterances that consisted of routine expressions from 
songs, stories, or games, imitations of prior adult utterances, and partially intelligible utterances 
were not considered.  Active declarative sentences were operationally defined as an utterance 
with an explicit subject and verb were coded; thus, child imperatives with understood subjects 
were not included either (e.g., put it there).  To examine child sentence diversity, codes were 
inserted at the word level on sentence subjects, labeled [SV].  Each sentence subject was coded 
for grammatical features of person (first, second, third) and number (singular or plural). No 
differentiation was made between second person singular and plural subjects. Given the 
primarily dyadic nature of the conversational interactions, there were few opportunities for 
children to use second person plural subjects. This resulted in five possible codes, [SV:1] for first 
person (I, me, my, child’s own name) subjects, [SV:2] for second person (you) subjects, [SV:3] 
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for third person singular lexical (e.g. baby, Pooh, Mommy) or pronominal (e.g. it, he, she) 
subjects, [SV:3P] for third person plural lexical (e.g. the blocks, babies, bubbles) or pronominal 
(they, those, them) subjects, and [SV:1P] for first person plural (we) subjects. For example, a 
sentence with the third person subject Mommy would be coded as Mommy[SV:3] eat that.  
 Coded transcripts were checked for missing codes by viewing a list of all utterances 
without subject diversity codes. First, all abandoned, interrupted, unintelligible, nonverbal, 
imitative, routine, or one-word utterances were excluded using the SALT (Miller & Iglesias, 
2010) analysis set function. All utterances with subject diversity codes were also excluded. The 
remaining list of utterances was examined for errors, and all errors were corrected by adding 
appropriate codes to utterances. Additionally, all utterances with subject diversity codes were 
checked for accuracy. Utterances with subject diversity codes were extracted and listed using 
SALT’s (Miller & Iglesias, 2010) “Word and Code Lists.” All coded utterances were read to 
determine accuracy, and errors were corrected when necessary. 
Measures 
Language Samples. The total number of sentences with an explicit subject and verb were 
coded based on person/number of the sentence subject. Recall these codes included first person 
singular, first person plural, second person, third person singular, and third person plural. The 
variety of sentence subjects in the language sample was compared to the total number of 
sentence subjects reported by parents on the SDC to find a correlation between spontaneous 
productions and parent report. 
Coded utterances were examined to determine the number of unique subject-verb 
combinations present in the language sample. Unique subject-verb combinations (USVs) are 
defined as utterances with either an original explicit subject or original verb.  Coded sentences 
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which met the definition of USVs were compiled into individual participant documents to total 
the productivity of each subject type.  Sentences were entered into the document if they included 
a different verb and sentence subject than previous sentences.  Sentences which repeated both the 
same verb and the same sentence subject were not counted twice.  For example, participant 
GTP51G, 27 months, produced a total of 27 USVs in her language sample.  Below are examples 
from her language sample of sentences that would be and would not be considered USVs:  
59 Baby[SV:3] sit in there.   -SV:3 
89 No, this baby[SV:3] sit right here.  -not a different subject or verb 
191 Baby[SV:3] have some plate.  -SV:3; same subject (59) but different verb 
257 (uh) I[SV:1] open.   -SV:1 
263 This[SV:3] open.               -SV:3; same verb (257) but different subject 
 
  SDC. Each child’s SDC was scored by totaling the number of sentences reported by the 
parent for each subject type: first person singular, first person plural, second person, third person 
singular, and third person plural. Children were given one point for each example filled in on the 
SDC. Children were also given a point if an example written in on the example line fit into a 
subject type category that was not already earned a point for that sentence type. The number of 
points accrued for each subject type was totaled to provide a final SDC score.     
Reliability 
As previously stated, consensus transcription procedures served as the transcription 
reliability procedures for the current study. To determine the reliability of language sample 
coding and SDC scoring procedures, an independent, trained coder scored 20% of the SDCs and 
coded 20% of the language samples (i.e., 2 randomly selected SDCs and 2 60-min transcripts). 
SDC scoring reliability was 100% and language sample coding reliability was 96%.   
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Results 
 Recall that the purpose of this project was to develop a parent report method to measure 
children’s early sentence diversity as an indicator of differences in early grammatical 
development. The first research question asked what changes in sentence diversity were 
observed in language sample analyses. To address this, we identified the number of USVs 
produced by each child in their 60-min language sample.  USVs were separated by the person 
and number of the grammatical subject to observe the pattern of acquisition. Based upon Villa’s 
(2010) findings, we expected first person singular subjects to be productive for most children 
followed by third person singular subjects.  
 Table 1 reports the number of USVs for each participant.  Participants produced an 
average of 12.6 USVs in their 60-min language sample.  The range of total USVs produced by 
children was 0 to 46.  Table 2 summarizes the pattern of subject types produced by each 
participant. The language sample analyses replicated the pattern of subject type expansion found 
in Villa (2010) with nine of the ten participants producing first person subjects (i.e., my, me, I, 
Child’s name). Seven of ten participants produced third person singular subjects (e.g., Mommy, 
Daddy, baby).  Four of ten participants produced second person singular subjects (i.e., you). Two 
of ten participants produced third person plural subjects (e.g., they, bubbles, those guys). No 
participants produced first person plural subjects (e.g. we) during their 60-min language sample.  
 The second research question asked what changes in sentence diversity were observed in 
SDCs.  To address this question, we scored the number of USVs reported by parents on the 
submitted SDC forms. Again, USVs were separated by subject type to observe their pattern of 
acquisition. As can be seen in Table 3, participants were reported to be producing an average of 
18.6 USVs, ranging from 6 to 47. Table 4 summarizes the pattern of subject types reported for 
SENTENCE DIVERSITY CHECKLIST       23                                                                                                                    
 
each participant by parents on the SDC. Similar to the language samples, the SDC subject types 
displayed the same pattern of subject expansion found in Villa (2010). All participants were 
reported to be producing first person singular subjects and third person singular subjects. Six of 
ten participants were reported to be producing second person subjects. Four of ten participants 
were reported to be producing third person plural subjects. One of ten participants was reported 
to be producing first person plural subjects. 
 Figure 1 illustrates both the subject types produced in language samples and the subject 
types reported by parents on the SDCs in a bar graph. The five subject types are ordered from 
first to last appearance in children’s sentences along the x-axis. The y-axis represents the number 
of participants producing the specific subject type.  The blue, leftmost bars represent the number 
of participants reported to be producing each subject type on the SDC. The rightmost, orange 
bars display the number of participants producing each subject type in the language sample. 
Although parents reported slightly greater subject type usage than was collected in the language 
samples from the same measurement period, the bar graph illustrates how both of these measures 
of sentence diversity show the pattern of subject type expansion found by Villa (2010).    
The third research question explored the relationship between the sentence diversity 
measures of language sample analyses and parent report. Given the small sample size, Spearman 
rho correlation coefficients were computed to minimize the influence of individual data points.  
The total USVs produced during 60-min language samples was correlated with the total USVs 
reported on the SDC.  The correlation between the two total USV measures was not significant 
(rs = .462, p = .089).  However, further analyses revealed a moderately strong correlation for first 
person singular USVs collected in language samples (LSA-SV1) and reported on SDCs (SDC-
SV1) for each participant (rs = .769, p = .005).  Importantly, the strength of this correlation was 
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not reducible to the verb vocabulary reported on the CDI (Fenson et al., 2007). No correlation 
was found for SDC-SV1 and CDI verb vocabulary (rs = -.258, p = .471) or for LSA-SV1 and 
CDI verb vocabulary (rs = -.152, p = .676).  Figure 1 illustrates the relationship between the 
USVs produced in each child’s language sample compared to what was reported on their SDC.     
In summary, this preliminary study revealed that parents are sensitive to the types of 
sentences their children are able to produce, as indicated by a moderately strong correlation 
between USVs with first person subjects from language samples and SDCs while exhibiting the 
similarity to Villa (2010) in the pattern of subject type expansion as well.  The discussion will 
address potential explanations for the non-significant correlation between total USVs on 
language samples and SDCs, revisions to the SDC, the use of parent report measures to enhance 
the language assessment process, and the potential use of the SDC as a measure of early 
grammatical development.  
Discussion 
 The purpose of this project was to develop a parent report tool, the Sentence Diversity 
Checklist (SDC), to measure children’s early sentence diversity, and to evaluate its validity.  The 
sentence diversity reported by parents on the SDCs, represented by combining a variety of 
subject types with 12 verbs, were compared to the participant’s sentences produced in the 
language sample.  Three research questions were addressed.  The first two research questions 
asked what observable changes occur in sentence diversity as a function of developmental level 
in language samples and on SDCs.  The third question explored the relationship between the two 
measures of sentence diversity to evaluate the SDC’s validity as a tool to assess early 
grammatical development. 
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 To address the first research question, language samples were analyzed to identify USVs 
and subject type expansion in the ten participants. Recall that 60-min language samples were 
used and participants produced an average of 12.6 USVs.  The subject type expansion pattern 
observed replicated the findings of Villa (2010). Next, to address the second research question, 
the total number of USVs reported by parents on the SDC was examined for each child. Children 
were reported to produce an average of 18.6 USVs.  Again, a similar pattern of subject type 
expansion was observed when sentence diversity was assessed by parent report. 
Although both language samples and SDCs exhibited the subject type expansion pattern 
described by Villa (2010), parents tended to report more USVs compared to the number of USVs 
collected in their child’s language sample. This can be attributed to the fact that parents have 
extensive exposure to their child’s sentence productions in a wide variety of contexts compared 
to the 60-min language sample collected for that same child.  Because of this, it is likely that 
parents will mark more USVs on the SDC than the number of USVs the child will produce 
during their 60-min play session. The limited time frame of the language sample makes it 
impossible to capture each and every subject type or USV use. 
 The final research question was addressed by correlating the total USVs collected in each 
language sample and total USVs reported on each SDC.  This correlation was not found to be 
significant.  However, further examination of the relationship between USV combinations with 
first person subjects in the language samples and on the SDCs were moderately strong.  This 
finding indicates that parents accurately recognized and reported their children’s early sentence 
productions, including specific subject types and verbs without explicit instruction on these 
characteristics of sentences. 
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 This correlation indicates that parents are able to accurately report the sentence diversity 
of their child in a parent report format to assist in assessing early grammatical development.  
Importantly, this correlation was not related to verb vocabulary reporting on the CDI. This 
indicates that parents are not arbitrarily marking USVs that contain a verb their child produces, 
but instead, they seem to be aware of when their children are really producing verbs in a context 
(e.g., Baby eat cookie) rather than as a single word (e.g., Eat).  These findings reflect many other 
studies that have found parent report to be an accurate measure of child language development 
(Dale, 1991; Dale, 1996; Dale et al., 1989; Fenson et al. 2007; Thal et al., 1999). 
 Although a moderately strong correlation between the numbers of sentences with first 
person subjects produced in the language samples and reported on the SDCs was found, the 
correlation between the total USVs reported on the SDC and produced in the language sample 
was not significant. After further investigation, we discovered two children who decreased the 
strength of the correlation between the total USVs in the language samples and the total USVs 
reported on the SDCs.  Two parents appeared to over-report their children’s abilities in sentence 
development, an occasional problem with the method of parent report. Closer inspection of the 
individual responses revealed that the majority of over-reporting occurred with the third person 
singular (3PS) subject type combinations on the SDC.  Of our two participants who exhibited 
over-reporting, one was reported to be producing 13 USVs with 3PS subjects on his SDC while 
his language sample showed 1 USV which included a 3PS subject. The other participant was 
reported to be producing 19 USVs with 3PS subjects, yet his language sample showed 0 USVs 
which included a 3PS subject.   
After examining the design of the SDC, we believe that a possible cause of this 3PS 
subject type over-reporting may be due to the 3PS subjects we chose. Of the 24 lexical noun 
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opportunities and the 36 total opportunities for 3PS subject use on the SDC, 16 subjects were 
proper nouns (i.e., Mommy, Daddy, Grandma, Pooh), constituting nearly half of the 3PS options.  
Because of this, we feel that some over-reporting may be due to confusion related to the use of 
these proper nouns as sentence subjects versus addressee terms.  Many parents may hear their 
child produce combinations such as Daddy, open it or Mommy, sit here, where the proper nouns 
are used as addressee terms.  Parents may have been easily confused when presented with 
options on the SDC that combined the same proper noun and verb, even though the examples 
were intended to be a sentence subject, such as Daddy open the box or Pooh eating.  Although 
the other eight children showed greater similarity between USVs with 3PS subjects on language 
samples compared to SDCs, this finding shows that the SDC needs revision in order to better 
capture 3PS subject productions with accuracy. 
Limitations and Future Directions 
The greatest limitation to this study is the small sample size of ten participants.  Although 
we have gained a great deal of knowledge of parents’ abilities to report on their children’s 
sentence subject use, we need additional data collection to better assess the SDC’s validity 
compared to language sampling. A larger sample size could lead to a stronger relationship 
between SDCs and language sample analyses. The results of this will also improve the design of 
the checklist as well. 
When originally designing the SDC, we decided to purposely oversample 3PS subject 
types. This choice was made because of the many opportunities to combine a variety of 3PS 
subjects with verbs in the language sample due to the toys and activities available in the 
playroom.  For example, the playroom features baby dolls, farm animals, wind-up toys, blocks, 
bubbles, and a basket of food.  Because of these many contexts for 3PS subject type productions, 
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we chose to provide parents with a variety of third person subjects to report in order to better 
compare language samples with SDCs.   
However, based on the findings of 3PS subject type over-reporting for two of our ten 
participants, we feel that we have useful information to make beneficial changes to the SDC.  To 
reduce confusion between 3PS sentence subjects and addressee terms, the number of proper 
nouns used as 3PS subjects on the SDC should be decreased.  Instead, more common nouns (e.g., 
baby, cookie, bubble) should be used in order to better capture the appearance of 3PS subject 
types in early sentences.  We feel that this revision to the SDC will reduce over-reporting and 
increase the overall correlation between total USVs in language samples and total USVs reported 
on SDCs.   
 In addition to the 3PS subject changes, we have also considered removing first person 
plural (1PP; i.e., we) from the SDC since such few children produce this subject type in their 
earliest sentences, and it is often the last subject type to appear in sentence production.  In this 
study, only one participant was reported to be producing a 1PP subject on the SDC and none of 
the participants produced 1PP subjects in their language sample.  By removing the 1PP subject 
type, we can create more unanimity for each verb by only using a third person plural (3PP) 
subject for each verb instead of 8 verbs combined with a 3PP subject and 4 verbs combined with 
a 1PP subject. 
With the addition of the provided revisions, the use of the SDC has the potential to 
characterize children’s progress in early grammatical development in a more theoretically 
coherent way.  By documenting changes in children’s sentence diversity and the number of 
subject types they produce, we may be able to characterize early grammatical growth in a more 
time efficient way. 
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 Along with the SDC’s potential to better characterize children’s early grammatical 
development, the design of the SDC in a parent report format may make it easier and more cost-
effective for clinicians to monitor children’s progress.  The use of the abundant knowledge of 
parents can help to make the assessment process more efficient and effective.  Like many other 
parent report tools, the SDC allows clinicians to gather more information about a child’s 
grammatical progress without taking added time out of therapy sessions for additional 
assessments. 
 Future research needs to focus on continuing to examine sentence diversity as a measure 
of grammatical development in young children.  While many assessments focus on vocabulary 
development or the onset of tense and agreement marking, sentences are often overlooked as an 
indicator of grammatical development.  By using sentences to estimate children’s developmental 
level on the grammatical growth trajectory, we can identify individual differences in children at 
an earlier age.  With the addition of the suggested changes to better assess sentence diversity, the 
SDC has the potential to become a useful tool for assessing early grammatical development.   
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Appendix A. The Sentence Diversity Checklist (SDC; 2010) 
 
Sentence Diversity Checklist     Child’s Name: ___________________ 
  
Date:   ____________________ 
 
As children learn verbs, they begin to use them in different kinds of sentences. Twelve common verbs are listed 
below in different kinds of sentences. If your child is not using one or more of the verbs, do not mark any sentences 
in that set. For each verb your child uses, please mark all of the sentences that sound similar to the way your child 
talks right now. If your child combines the verb with other words, but none of these sentences sound like your child, 
please provide an example in the blank space.  
 
EAT   
I/Me eat. You eat cereal. She/Her eating. 
 
Pooh eating. Mommy eat pizza. They eating spaghetti. 
 
My child says: 
 
  
GO   
I/Me going. Baby go here. There you go. 
 
Bubble going up. He/Him going. They go nightnight. 
 
My child says: 
 
  
OPEN   
You open it. I/Me open that. They opening it. 
 
Daddy open the box.  She/Her opening door. Grandma open cookie jar. 
 
My child says: 
 
  
SLEEP   
Pooh sleep. 
 
He/Him sleeping. I/Me sleep in bed. 
Baby sleeping now. 
 
You sleep with Pooh. The bears sleeping. 
My child says: 
 
My child says: My child says: 
FALL   
It fall/fell. 
 
I/Me fall. You fell down. 
Blocks fall/fell over. 
 
Cup fall on floor. Pooh fell off chair. 
My child says: 
 
  
  
(continues on back) 
 Applied Psycholinguistics Lab, Speech and Hearing Science, University of Illinois 
Hadley • McKenna • Rispoli (2010) 
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THROW   
I/Me throw it. You throw it. Mommy throwing it. 
 
Daddy throw it. He/Him throwing that. They throwing the balls. 
 
My child says: 
 
  
PUSH   
I/Me push it. She/Her push me. 
 
Daddy push swing. 
Mommy pushing it. 
 
We pushing the cart. You pushing stroller. 
My child says: 
 
  
WANT   
Baby want that. You want more? Pooh want drink. 
 
He/Him want sit. I/Me want this one. We want more pizza. 
 
My child says: 
 
  
BREAK   
I break it. You broke it? It break/broke. 
 
Toy break/broke. Cookies break/broke. Daddy broke it. 
 
My child says: 
 
  
WASH 
 
  
I/Me wash. Mommy washing. You washing baby. 
 
Daddy wash plates. We washing cups. She/Her wash her face. 
 
My child says: 
 
  
NEED   
You need fork. 
 
Baby need a nap. I/Me need help. 
Pooh need a hug. 
 
He/Him need drink. We need more pizza. 
My child says: 
 
  
FIT   
It fit!  I/Me fit. My shoe fit. 
 
They fit in there. Pooh fit in chair. You fit piece there. 
 
My child says:   
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Appendix B. Sentence Diversity Checklist participant letter 
 
UNIVERSITY OF ILLINOIS  
AT  URBANA  –  CHAMP AIGN  
 
College of Applied Health Sciences         
       Department of Speech and Hearing Science 
901 South Sixth Street 
Champaign, IL 61820-6206 
 
Dear Participant: 
 
We would like to add a new parent report tool to our current study “The Growth of Grammar.” We believe this new tool 
entitled Sentence Diversity Checklist (SDC) will provide more specific information about the different kinds of sentences 
your child is producing. A preliminary evaluation of this new tool will also be part of an undergraduate James Scholar 
research project for Megan McKenna, fulfilling the requirements to graduate with Honors from the Department of Speech 
and Hearing Science at the University of Illinois. Her project will be completed under the supervision of Drs. Pamela 
Hadley and Matthew Rispoli. We are inviting you to participate.  
 
The completion of the SDC will take no more than 15 minutes of your time. It includes twelve common verbs, and each 
verb is used in six different sentences. You will be asked to mark any sentences which sound like the way your child talks 
right now. If none of the sentences sound like your child, you may write in your own example. We will only ask you to 
complete this checklist when your child’s vocabulary is between 100 and 400 words as determined by the vocabulary 
checklist you currently complete between 21 and 30 months of age. We are providing a self-addressed, stamped envelope 
for returning the form. 
 
The completion of this checklist is voluntary. You can decide whether or not to complete it. If you choose not to complete 
the checklist, it will not affect your participation in the current longitudinal study or your present or future relations with 
the University of Illinois in any way. 
 
We believe that the potential risks to you are minimal. The SDC can be completed easily, but we understand that you may 
not wish to provide additional information. Although there may be no direct benefit to you or your child, the validation of 
this tool has the potential to better assess children’s early sentence development, an important foundation for their 
subsequent development of grammar. This could lead to earlier identification of children at-risk for language impairment 
so they may receive intervention at a younger age. 
 
The results gathered with the SDC may be published in journal articles and/or presented at professional conferences and 
workshops, but your name and the name of your child will not be used in any summaries or written reports. The SDC will 
be stored by alpha-numeric code and locked securely, with your current records, in the Applied Psycholinguistics 
Laboratory at the University of Illinois. 
 
By completing the Sentence Diversity Checklist, you are automatically providing your consent. Thank you in advance for 
your consideration.  
 
Sincerely, 
 
 
Matthew Rispoli, Ph.D.    Pamela A. Hadley, Ph.D.   
Principal Investigator     Co-Investigator     
 
telephone 217-333-2230 •  fax 217-244-2235 • TTY 217-244-9073
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Table 1. Participant data from language sample analyses 
ID 
CDI 
Total 
CDI 
Verb 
Age USV SV1 SV3 SV2 SV3P SV1P 
GTP45G 162 18 24 4 4 0 0 0 0 
GTP40B 184 16 24 9 7 1 1 0 0 
GTP55G 201 14 27 46 28 16 2 0 0 
GTP48B 203 19 21 0 0 0 0 0 0 
GTP57B 206 28 24 14 5 8 0 1 0 
GTP51G 212 30 27 27 12 11 3 1 0 
GTP58G 246 23 21 7 1 6 0 0 0 
GTP42B 247 29 21 6 2 4 0 0 0 
GTP49G 353 57 21 16 6 9 1 0 0 
GTP43B 362 50 21 3 3 0 0 0 0 
Mean 237.60 28.40 23.10 13.20 6.80 5.50 0.70 0.20 0.00 
SD 12.73 14.43 2.47 13.93 8.20 5.50 1.06 0.42 0.00 
 
Note. CDI = MacArthur Bates Communicative Development Inventory; CDI Total = CDI total 
vocabulary; CDI Verb = CDI verb vocabulary; USV = Total number of unique subject-verb 
combinations; SV1 = Number of unique subject-verb combinations with first person singular 
subjects; SV3 = Number of unique subject-verb combinations with third person singular 
subjects; SV2 = Number of unique subject-verb combinations with second person subjects; 
SV3P = Number of unique subject-verb combinations with third person plural subjects; SV1P = 
Number of unique subject-verb combinations with first person plural subjects 
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Table 2. Subject types produced by participants in language sample analyses 
ID CDI Total  Age 1PS 3PS 2 3P 1P 
GTP45G 162 24 X         
GTP40B 184 24 X X X     
GTP55G 201 27 X X X     
GTP48B 203 21           
GTP57B 206 24 X     X   
GTP51G 212 27 X X X X   
GTP58G 246 21 X X       
GTP42B 247 21 X X       
GTP49G 353 21 X X X     
GTP43B 362 21 X X       
 
Note. CDI = MacArthur Bates Communicative Development Inventory; CDI Total = CDI total 
vocabulary; 1PS = Produces first person singular subject(s); 3PS = Produces third person 
singular subject(s); 2 = Produces second person subject(s); 3P = Produces third person plural 
subject(s); 1P = Produces first person plural subject(s) 
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Table 3. Participant data from Sentence Diversity Checklist reporting. 
ID 
CDI 
Total 
CDI 
Verb 
Age USV SV1 SV3 SV2 SV3P SV1P 
GTP45G 162 18 24 11 5 4 2 0 0 
GTP40B 184 16 24 27 7 13 3 4 0 
GTP55G 201 14 27 47 10 23 9 3 2 
GTP48B 203 19 21 8 4 3 1 0 0 
GTP57B 206 28 24 13 4 8 0 1 0 
GTP51G 212 30 27 22 8 10 4 0 0 
GTP58G 246 23 21 12 1 11 0 0 0 
GTP42B 247 29 21 6 3 2 1 0 0 
GTP49G 353 57 21 11 4 7 0 0 0 
GTP43B 362 50 21 29 7 19 0 3 0 
Mean 237.60 28.40 23.10 18.60 5.30 10.00 2.00 1.10 0.20 
SD 12.73 14.43 2.47 12.73 2.67 6.85 2.83 1.60 0.63 
 
Note. CDI = MacArthur Bates Communicative Development Inventory; CDI Total = CDI total 
vocabulary; CDI Verb = CDI verb vocabulary; USV = Total number of unique subject-verb 
combinations; SV1 = Number of unique subject-verb combinations with first person singular 
subjects; SV3 = Number of unique subject-verb combinations with third person singular 
subjects; SV2 = Number of unique subject-verb combinations with second person subjects; 
SV3P = Number of unique subject-verb combinations with third person plural subjects; SV1P = 
Number of unique subject-verb combinations with first person plural subjects 
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Table 4. Subject types reported by parents for participant Sentence Diversity Checklists (SDC) 
ID CDI Total  Age 1PS 3PS 2 3P 1P 
GTP45G 162 24 X X X 
  
GTP40B 184 24 X X X X 
 
GTP55G 201 27 X X X X X 
GTP48B 203 21 X X X 
  
GTP57B 206 24 X X 
 
X 
 
GTP51G 212 27 X X X 
  
GTP58G 246 21 X X 
   
GTP42B 247 21 X X X 
  
GTP49G 353 21 X X 
   
GTP43B 362 21 X X 
 
X 
 
 
Note. CDI = MacArthur Bates Communicative Development Inventory; CDI Total = CDI total 
vocabulary; 1PS = Produces first person singular subject(s); 3PS = Produces third person 
singular subject(s); 2 = Produces second person subject(s); 3P = Produces third person plural 
subject(s); 1P = Produces first person plural subject(s) 
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Figure 1. Subjects types produced by participants on language samples (LSA) and Sentence 
Diversity Checklists (SDC). 
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Figure 2. Correlation between total USVs produced in language samples and total USVs reported 
on Sentence Diversity Checklists (SDC) 
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